The effect of sevoflurane on ciliary motility in rat cultured tracheal epithelial cells: a comparison with isoflurane and halothane.
Halothane and isoflurane potently depress airway ciliary motility. We compared the effect of sevoflurane on ciliary beat frequency (CBF) with that of halothane and isoflurane using purified and cultured rat tracheal epithelial cells. Rat tracheal epithelial cells were isolated from adult male Sprague-Dawley rats to establish an air-liquid interface culture. Apical surfaces of the cells were exposed to a fresh gas containing humidified and warmed (25 degrees C) air (vehicle) with or without sevoflurane (0%-4%), halothane (0%-2%), or isoflurane (0%-2%). The images of motile cilia were videotaped and CBF was analyzed using a computer. Baseline CBF (= 100%) and CBF 30 min after the exposure were measured. CBF 30 min after vehicle exposure was 101% +/- 4% (mean +/- sd). Exposures to 0.25%-2% sevoflurane did not change CBF significantly, although exposures to 0.25%-2% halothane or isoflurane decreased CBF dose-dependently. CBFs 30 min after exposures to 2% of sevoflurane, halothane, and isoflurane were 97% +/- 9%, 56% +/- 14%, and 47% +/- 6%, respectively (n = 5 each). Sevoflurane 4% reduced CBF significantly but slightly (84% +/- 2%, n = 5). These results show that sevoflurane has a direct cilioinhibitory action but its action is much weaker than that of halothane and isoflurane in isolated rat tracheal epithelial cells.